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(54) Imaging device with stock supervision means 



(57) An imaging device supervision system stores 
data indicating, for instance, the number of sheets of 
paper supplied from each paper supply cassette in a cop- 
ying machine (1), and/or the number of times the toner 
has been replenished, and the amount of toner car- 
tridges in stock are stored in a copying machine super- 
vision data base which is constructed, stored and 
maintained in a storage device, such as a hard drive. The 
supervision system (2) updates the stock amounts for 
each size of paper based on the data indicating the 



number of sheets of paper supplied, and formulates a 
consumable item delivery plan according to delivery con- 
ditions set in a delivery schedule setting screen 91, to 
reduce the downtime due to stocks of consumable items 
being exhausted in an imaging device (1). Further, the 
amount of toner cartridges in stock are updated by 
means of the number of times the toner has been replen- 
ished, and the stock data are displayed on a status infor- 
mation screen 66. 
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Description 

A. FIELD OF THE INVENTION 

5 The present invention relates to imaging devices and imaging device supervision systems, and in particular relates 
to imaging device supervision systems which remotely supervise the amount of stock of consumable items in the imaging 
device. 

B. DESCRIPTION OF THE RELATED ART 

70 

Many imaging devices, such as photocopying machines, have on their upper surface a display means, such as a 
liquid crystal panel or LEDs. If a consumable item such as paper or toner, is exhausted, this fact is detected by the 
imaging device and displayed on the abovementioned display means, prompting the user to replenish the item. The user 
would then put more paper in the photocopier or might put a new toner cartridge in the photocopier to replenish supplies 

15 in response to the instructions on the display means. 

Typically at large offices and business where numerous photocopies are made on a regular basis, a large supply 
of paper and several extra toner cartridges are kept in stock in proximity to the photocopier. The photocopier user must 
regularly conduct an inventory to be sure plenty of supplies are on hand. When the supplies run low, an order must be 
placed to replenish depleted stocks. Usually, there is a delay or lag time between the time the order for supplies is placed 

20 and the actual delivery date of the supplies. Occasionally, however, the user may forget to conduct an inventory, and 
may run out of either paper or toner. A hastily placed order may then result in a special delivery of supplies that may 
cost the user an extra fee. t 

Photocopier machines typically include a cleaner for wiping excess toner off of the imaging drum. The cleaner 
collects the toner. After extended use of the photocopier, the collected toner overflows and the display panel displays a 

25 message indicating that the cleaner needs to be serviced due to toner overflow. The cleaner is a dirty, dusty component 
within the photocopier and is usually not serviced by the user, but is serviced by maintenance personnel. The user must 
contact a local service center to have the photocopier serviced before further usage, in response to a toner overflow 
indicated on the display means. Thus there is a lag time until the toner cleaner is emptied. The time spent waiting for 
servicing or for supplies to be delivered when supplies have been exhausted is referred to as downtime. 

30 ft is known to have photocopying machine supervision systems in which the photocopiers communicate with a host 
computer via communication lines. In such systems, the host computer may receive information such as whether or not 
the toner is low, or that the copying machine is out of paper. 

With the abovementioned copying machine supervision system, each connected copying machine communicates 
with the host computer periodically, and sends operational data. In such a copying machine supervision system, only 

35 the information displayed on the display means is transmitted to the host computer. Thus there is no supervision of the 
supplies of consumable items, such as paper and toner, stocked by the user. Hence, such known supervision systems 
do not assist in significantly reducing the abovementioned downtime. 

One objective of the present invention is to attempt to reduce the downtime due to exhaustion of supplies of paper 
and toner proximate imaging devices. 

40 Another object of the present invention is to provide an imaging device supervision system which assists in mini- 
mizing the storage space necessary for supplies of paper and toner proximate an imaging device by closely monitoring 
the quantity of supplies electronically. 

In one aspect of the invention, an imaging device has associated therewith, a supply of consumable items. A stock 
supervision device is electronically connected to the imaging device. The stock supervision device is configured to elec- 

45 tronicalty store stock data relating to the supply of consumable items. The stock supervision device is also configured 
to update the stock data based on use data transmitted from the imaging device to the stock supervision device. A stock 
estimating device is connected to the stock supervision device. The stock estimating device is configured to estimate a 
time interval in which the supply of consumable items of the imaging device might become exhausted in response to 
communications with the stock supervision device. 

so Preferably, the stock supervision device is connected to at least one sensor within the imaging device which monitors 
paper usage within the imaging device. 

Preferably, the imaging device is a photocopying machine and the stock supervision device is connected to at least 
one sensor within the photocopying machine which monitors for a toner empty condition. 

Still more preferably the imaging device is a photocopying machine and the stock supervision device is connected 

55 to a controller within the imaging device: 

It is preferable that the stock estimating device is a host computer having electronic communication means, such 
as a modem, for connecting with a plurality of the supervision devices. 
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Preferably, the host computer calculates average use data fa the imaging device, based on the use data, and 
estimates the time at which stocks of the consumable items will be exhausted, based on the stock data and the average 
use data. 

Preferably, the supervision device communicates at predetermined time intervals with the host computer 
5 Preferably, the supervision device transmits to the host computer a paper supply count for each size of paper in the 
imaging device. 

Preferably, the supervision device initiates communications with the host computer in response to a predetermined 
variation in the use data. 

It is possible for the supervision device to communicate with the host computer in response to a toner-empty signal 
w from the imaging device. 

Preferably, the host computer is configured to calculate a delivery stock order of consumable items to add to the 
supply of consumable items in response to data transmitted from the supervision device to the host computer. 

In another aspect of the invention, an imaging device supervision system includes an imaging device and a super- 
vision device in electronic communication with the imaging device. The supervision device is configured to electronically 
is store stock data and use data, the supervision device updating the stock data in response to the use data being trans- 
mitted from the imaging device. A host computer is in electronic communication with the supervision device, wherein 
the supervision device is configured to compare the use data with the stock data and communicate with the host computer 
in response to the comparison between the use data and the stock data and to transmit the use data to the host computer. 
> Preferably, the stock data includes a threshold value representing a minimum amount of stock calculated based on 
20 previous use data. 

Preferably, the host computer calculates average use data based upon the use data, calculates an estimated amount 
of consumable items used between a current date and an expected delivery date based upon the average use data, 
and calculates a required minimum amount of stock based on a time lag between the expected delivery date and the 
real delivery date, and calculates an appropriate amount of stock based on the minimum amount of stock and the esti- 
25 mated amount of consumable items used. 

Preferably, the host computer includes a display means which displays the stock data. 

In yet another aspect of the present invention, a method for monitoring supplies of consumable items used by an 
imaging device includes the steps of: 

providing an imaging device with means for sensing paper usage and toner usage and a supply of paper proximate 
30 the imaging device; 

transmitting use data indicating paper usage to a supervision device from the imaging device; 
transmitting use data from the supervision device to a host computer, the host computer maintaining a database 
having information about the supply of paper proximate the imaging device; 

calculating the amount of paper remaining proximate the imaging device in response to the host computer receiv- 
es ing transmitted use data from the supervision device; 

determining whether more paper is needed proximate the imaging device; 

calculating the amount of supplies needed to maintain a continuous supply of paper and toner proximate the 
imaging device to avoid downtime. 

Preferably the above method includes the step of displaying the use data and the calculated information on a display 
40 monitor. 

In still another aspect of the present invention, a method for monitoring supplies of consumable items used by an 
imaging device includes the steps of: 

, providing an imaging device with means for sensing paper usage and toner usage and a supply of paper and 
toner proximate the imaging device; 
45 transmitting use data indicating paper usage and toner usage to a supervision device from the imaging device; 

transmitting use data from the supervision device to a host computer, the host computer maintaining a database 
having information about the supply of paper and toner proximate the imaging device; 

calculating the amount of supplies remaining proximate the imaging de/ice in response to the host computer 
receiving transmitted use data from the supervision device; 
so determining whether more supplies are needed proximate the imaging device; 

calculating the amount of supplies needed to maintain a continuous supply of paper and toner proximate the 
imaging device to avoid downtime. 

Preferably, the above method includes the step of displaying the use data and the calculated information on a display 
monitor. 

55 In the above supervision method and system, the imaging device and supervision device communicate with a host 
computer via a line, and send consumable item use data to the host computer. As a result, it is therefore possible for 
the host computer to perform stock supervision based on the use data for each imaging device, and it is also possible 
to formulate a delivery plan by estimating the time at which stocks will be exhausted. 
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With a construction in which an host computer calculates average use data based on the use data for each imaging 
device, and estimates therefrom the time at which stocks will be exhausted, it is possible for the host computer to estimate 
the time at which stocks of consumable Hems in each imaging device will be exhausted, based on the use data which 
ar sent via the line. It is therefore also possible to formulate accurately an item delivery plan. 
5 With a construction in which the supervision device communicates regularly with the host computer, consumable 
item use data for each imaging device are sent to the host computer together with other operating data during the regular 
communications. The host computer updates the stock data being supervised by the stock supervision unit based on 
the use data which are sent during regular communications, and can thus estimate the time at which stocks of consum- 
able items will be exhausted. 

10 With a construction in which the supervision device sends paper supply count numbers for each size in the imaging 
device to the host computer, it is possible for the supervision unit to supervise stocks of paper for each size in each 
imaging device. 

With a construction in which the supervision device communicates with the host computer when there is a variation 
in the consumable item use data, it is possible for stock data which are being supervised by the host computer to be 

15 successively updated, in accordance with the use conditions for each imaging device, and it is therefore possible to 
perform real time estimation of the time at which stocks will be exhausted. For example, with a construction in which 
communications with the host computer are performed based on a toner-empty signal, it is possible to supervise the 
toner use data based on the toner-empty signal, and it is thus possible for the host computer to perform stock supervision 
of toner cartridges in each imaging device. 

20 With a construction in which the host computer is furthermore provided with a delivery command unit which formu- 
lates a consumable Hem delivery plan based on the estimated time at which stocks will be exhausted, estimated by the 
host computer, H is possible to reduce greatly the downtime resulting from stocks held by the user becoming exhausted, 
by issuing a command to a dispatch center or the like before stocks are exhausted for each imaging device. 

In the imaging device accorcfing to the present invention, the stock data supervision unH stores consumable item 

25 stock data and use data, and updates the stock data based on the use data. The supervision unit compares the stock 
data with a prescribed threshold, and communication with the host computer can be initiated based on the results of 
the comparison and whereupon the supervision unit transmits the current stock data and use data to the host computer. 
Therefore the host computer need not perform particular consumable Hem stock supervision for the imaging devices, 
and can formulate a consumable item delivery plan based on the communication from the imaging devices. 

30 When a minimum amount of stock, calculated based on the consumable item stock data and the use data, is used 
as me threshold in the supervision device, stock supervise 

Further, with the imaging device supervision system according to the present invention, a plurality of imaging devices 
are connected to a host computer via lines, and rf the consumable Hem stock data for each imaging device drops below 
a prescribed threshold, communication is established with the host computer and the stock data and use data are trans- 

35 mrtted. There is thus no need for the host computer to perform continuous consumable Hem stock supervision for each 
imaging device. In a system in which the host computer estimates the time at which consumable Hems will be exhausted 
in each device, it is possible to perform accurate stock supervision by means of communications, even rf the amount of 
consumable Hems used by the imaging device exceeds the estimated amount, and it is therefore possble to reduce the 
downtime. 

40 If the host computer is constructed such that H calculates the minimum amount of stock based on the consumable 
item stock data and use data, and sets the threshold in the out-of-stock detection unH to the minimum amount of stock, 
it is possible to perform accurate stock supervision based on the most up-to-date use data. 

Further, the host computer has a construction in which there is provided a display having delivery display instructions 
which include amounts of consumable items that should be delivered based on the stock data and the use data for the 

45 imaging devices. 

With the imaging device supervision system according to the present invention, the stock data which are being 
supervised by the host computer are successively updated based on the consumable Hem use data for the imaging 
device. The time at which stocks of the consumable Hem will be exhausted, estimated based on the consumable Hern 
stock data and use data, or the order date on which the consumable Hem was ordered is supervised as the expected 

so delivery date. The host computer calculates an appropriate amount of stock of the consumable Hem, based on the 
consumable Hem stock data and use data and the expected delivery date, and supervises stocks of consumable Hems 
for each copying device based on this information. 

With a construction in which the appropriate stock amount is determined, the host computer calculates average use 
data from the consumable Hem use data, and calculates a required minimum amount of stock based on the estimated 

55 amount used between delivery dates, which is based on the average use data, and the time lag between the expected 
delivery date and the real delivery date. Thus H is possible to calculate accurate appropriate amounts of stock based on 
the most up-to-date consumable Hem use data. Furthermore H is possfcle to reduce the downtime between the expected 
delivery data and the real delivery date resulting from stock being exhausted. 
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These and other objects, features, aspects and advantages of the present invention will become more fully apparent 
from the following detailed description of the present invention wh n taken in conjunction with the accompanying draw- 
ings where like reference numerals denote corresponding parts throughout, in which: 

s BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic of an imaging device supervision system including several photocopier machines each con^ 
nected to a copier supervision device and each copier supervision device is connected to a single monitoring host 
computer in accordance with the present invention; 
w Fig. 2 is a schematic side view of one of the photocopier machines depicted in Fig. 1 ; 

Fig. 3 is a block diagram showing a control unit and associated components of the photocopier machine depicted 
in Fig. 2; 

Fig. 4 is a block diagram showing various components of one of the photocopier machine supervision devices 
depicted in Fig. 1 ; 

15 Fig. 5 is a block diagram showing various components of the host computer depicted in Fig. 1 ; 

Fig. 6 is a flowchart showing the general operation of the photocopier machine depicted in Fig. 2; 

Fig. 7 is a flowchart showing the operation of the photocopier machine supervision device depicted in Figs. 1 and 

4, in accordance with a first embodiment of the present invention; 

Fig. 8 is a flowchart showing the operation of the host computer in accordance with the first embodiment of the 
20 present invention; 

Figs. 9a, 9b and 9c are a representations of an operating information screen displayed on a computer monitor of 
the host computer in response to actions represented in Fig. 8; 

Fig. 10 is a representation of another screen displayed on the computer monitor of the host computer; 
Fig. 1 1 is a representation of yet another screen displayed on the computer monitor of the host computer in accord- 
25 ance with the first embodiment of the present invention; 

Fig. 1 2 is a flowchart showing the operation of the photocopier machine supervision device depicted in Rgs. 1 and 
4. in accordance with a second embodiment of the present invention; 

Fig. 13 is a flowchart showing the operation of the host computer in accordance with the second embodiment of 
the present invention; 

30 Fig. 14 is a representation of one screen displayed on the computer monitor of the host computer in accordance 
with the second embodiment of the present invention; 

Fig. 1 5 is a flowchart showing the operation of the photocopier machine supervision device depicted in Figs. 1 and 
4, in accordance with a third embodiment of the present invention; 

Fig. 16 is a flowchart showing the operation of the host computer in accordance with the third embodiment of the 
35 present invention; 

Fig. 1 7 is a flowchart showing the operation of the host computer in accordance with a fourth embodiment of the 
present invention. 

Fig. 1 shows schematically an imaging device supervision system in accordance with each of the embodiments of 
40 the present invention described below. Here, the imaging device is a copying machine, but it should be understood that 
similar devices may be applied to the present invention, such as facsimile machines or the like. As is shown in Fig. 1 , 
each of a plurality of copying machines 1 is connected for electronic communication with a copying machine supervision 
device 2. Each copying machine supervision device 2 is connected to a host computer 4 via a communication line 3. 
Although only two copying machines tare shown in Fig. 1, several hundred copying machines 1 and corresponding 
45 copying machine supervision devices 2 could be associated with a single host computer 4. It should also be appreciated 
that the communication line 3 may be a public telephone line, a network link or other similar electronic communication 
line or link. 

As shown in Fig. 2, the copying machine 1 is provided at the top with an exposure unit 5 for reading documents. 
The exposure unit 5 includes a light source, mirrors and a lens unit, inter alia. Further, an imaging unit 6 for forming on 

so paper a toner image of the document which has been read by the exposure unit 5, is provided at the center of the copying 
machine 1. The imaging unit 6 has a photosensitive drum 7 on the surface of which an electrostatic latent image is 
formed. A charging device 8, a developer device 9, a transfer device 10 and a cleaning device 1 1 are arranged around 
the photosensitive drum 7. A toner overflow sensor 1 1a is provided with the cleaning device 11. 

A paper supply unit 12 is provided at the bottom of the copying machine 1. The paper supply unit 12 includes a 

55 bypass table 13 which is provided to the right of the copying machine 1 in Fig. 2. three paper supply cassettes 14, 15 
and 16 which are arranged vertically at the bottom of the copying machine 1. a large-volume paper supply device 17 
and a paper transport device 1 8 for conveying paper stored in the bypass table 1 3 or the paper supply cassettes 1 4 to 
17 to the imaging unit 6. Sensors 14a, 15a, 16a and 17a are provided at each respective paper supply end of each 
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paper supply cassette 1 4, 1 5, 1 6 and 1 7, respectively, and it is possible to detect the number of sheets of paper conveyed 
from each paper supply cassette by means of the sensors 14a, 15a, 16a and 17a. 

A paper discharge transport path 1 9 for transporting paper to the left of the device in Fig. 2, a fusing device 20 which 
fuses the toner image on the paper, discharge rollers 21 for discharging the paper during fusing, and a paper discharge 
5 tray 22 which receives the paper are provided on the downstream side of the imaging unit 6 in the paper transport 
direction. 

The copying machine 1 also includes a control unit 31 , as shown in Fig. 2. The control unit 31 includes of a micro- 
computer including a CPU, RAM, ROM, various drivers and various t/Os (not shown). As shown in Fig. 3, input keys 
and a display unit on an operating panel 23 are connected to the control unit 31 . Further, a storage unit 32, which stores 

10 various items of operating data, is connected to the control unit 31 . The various sensors 14a, 15a, 16a and 1 7a, are alt 
connected to the control unit 31 and relay information concerning the number of sheets of paper supplied from each 
paper supply cassette 14, 15, 16 and 17, respectively. Furthermore, a toner density detection sensor 34, which detects 
the density of toner within the developer unit 9, is connected to the control unit 31 . The toner density detection sensor 
34 is provided in the developer device 9 in order to detect the density of toner supplied from a toner cartridge into the 

75 developer device 9. An interface 35, which is connected to the control unit 31 , is also connected to a copying machine 
supervision device 2. Toner-empty signals, and data indicating the number of sheets of paper supplied from each paper 
cassette are sent to the copying machine supervision device 2 via the interface 35. The toner overflow sensor 1 1a is 
further connected to the control unit 31 . 

As shown in Fig. 4, the copying machine supervision device 2 has a serial interface 41 which is connected to the 

20 interface 35 of the copying machine 1 . The serial interface 41 is connected to a CPU 42. The CPU 42 may be a micro- 
computer system with associated memory, storage devices and I/O bus or merely a small microprocessor controller, 
depending upon the configuration of the device 2 and the needs of the overall application of the system. The CPU 42 
is connected to a network control unit 43 (referred to as an NCU 43 hereinbelow), ROM 44, RAM 45 and a dock IC 46. 
The NCU 43 is connected to a modem 47, and the modem 47 may connected to a telephone line or a network, depending 

25 upon the configuration of the host computer 4. For instance, if the host computer 4 is at a remote location, then a 
telephone line may connect the host computer 4 with the supervision system 2. Alternatively, rf the host computer is 
nearby, for instance, in the same building as the copiers 1, then a serial line communication, network or the like may be 
used to connect the host computer 4 with the supervision system 2. 

As shown in Figure 5, the host computer 4 includes a CPU 51 , RAM 52 and ROM 53 which are connected to the 

30 CPU 51 and an input/output interface 54. A display CRT 55, an input keyboard 56 and a storage device 57, for example, 
are also connected to the CPU 51 . The storage device 57 is, for example, a hard disk drive (HDD) that stores data. The 
input/output interface 54 is provided with an RS232C input/output terminal 80, or the like, and is connected to the tele- 
phone line 3 via a communications modem 58 (or a serial line if the host computer 4 and the copier 1 are proximate one 
another). A copying machine supervision data base, for supervising the operating data for each copying machine 1 is 

35 maintained by the host computer 4 and stored in the storage device 57, as will be discussed in greater detail below. 
The operation of the present invention will now be described based on the flowcharts shown in the figures. 
The copying machine 1 operates as shown in Figure 6. When the power supply is switched on, various parameters 
are initialized in step S1 , and commands are issued to set the temperature of the fusing device 20. In step S2 a judgment 
is made to determine whether or not an input key on the operating panel 23 has been pressed to initiate the photocopying 

40 process. If it is determined that the input key on the operating panel 23 has been pressed, then the process moves to 
step S3. In step S3, the normal copy action is performed based on the operation of the input key unit on the operating 
panel 23. In step S4, data indicating the number of sheets of paper supplied from each paper supply cassette based on 
the copy action in step S3 are sent to the copying machine supervision device 2. The usage of paper is monitored in 
the present invention. It should be understood that the usage of paper may be monitored by the sensors 1 4a, 1 5a, 1 6a 

45 or 1 7a, or may alternatively be monitored by the control unit 31 . For instance, it is well known for photocopier machines 
t automatically detect the size of the paper being copied and automatically feed the proper sized paper for producing 
an image on the paper. Further it is also possible on most photocopier machines for the user to select a paper size, and 
the control unit feeds the chosen paper for forming an image thereon. In either instance, the control unit 31 may be 
configured to send a signal to the copying machine supervision device 2 based upon paper usage, or sensors 1 4a, 1 5a, 

so 16a and 1 7a may be configured to send a paper usage signal to the copying machine supervision device 2. 

In step S5 a judgment is made to determine whether or not the toner within the developer device 9 has been 
exhausted. The no-toner detection may, for example, be performed by determining whether or not the toner density 
detected by the toner density detection sensor 34 which is provided with the toner device 9 is below a predetermined 
value. If it is detected that the toner has been exhausted then the process moves to step S6. In step S6. the display unit 

55 such as a liquid crystal display device or an LED, provided on the operating panel 23. indicates that the toner has been 
exhausted. In step S7 a toner-empty signal is sent to the copying machine supervision device 2. Other processes are 
performed in step S8. In step S9 a judgment is made to determine whether or not the power supply switch has been 
operated, and if the power supply is on then the process moves to step S2 and if the power supply has been switched 
off then the copying machine 1 shuts down. 
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FIRST EMBODIMENT 

The copying machine supervision device 2 is configured to store and maintain at least three distinct types of data: 
1 ) use data; 2) stock data; and 3) supervision data. The use data is received from a corresponding photocopying machine 
s 1 . The supervision device 2 subsequently transmits the use data to the host computer 4, as is described in greater detail 
below. The use data received from the photocopying machine includes a count of paper usage by the photocopying 
machine 1 , and toner usage. For instance, the use data received by the device 2 includes a count of each page of paper 
used by the photocopying machine 1 , categorized by the size of the paper used. With regard to toner usage, the data 
received by the device 2 includes a count of each time the toner density in the developer device 9 is low (indicating an 
w out of toner condition), and a count of each time the toner overflows in the cleaning device 1 1 . 

The stock data and supervision data are stored the RAM 45 of the supervision device 2, but are transmitted from 
the host computer 4 to the supervision device 2, as will be explained in greater detail below. The stock data relates to 
the supply of consumable stock items, such as cases of paper and replacement toner cartridges for the photocopying 
machine 1 Specifically, the stock data relates to supplies that are maintained on site either beside or near the photo- 
15 copying device 1 so that when the supply of paper or toner in photocopying machine 1 is exhausted, the user may 
replenish the supply. The stock data represents the actual amount of the supplies of each type of paper and number of 
toner cartridges on site with or near the photocopying machine 1 . 

The supervision data includes information relating to desired quantities of supplies (toner and paper) that are to be 
maintained on site with the photocopying machine 1 , based on the actual quantities of supplies on site with the photo- 
20 copying machine 1 and other determined parameters, as will be explained in greater detail below. 
The use data includes at feast the following: 

1) count of sheets of paper used (each paper size) 

2) count toner empty signals j 
25 3) count of toner overflow condition 

The stock data includes at least the following: j 

1) amount of paper located on site by paper size 
30 2) number of toner cartridges on site 

the supervision data includes information on the minimum amount of stock to be maintained on site with the 
photocopying machine 1 , as follows: 

35 1) desired minimum amount of paper on site (by size) 

2) desired minimum number of toner cartridges on site | 

3) toner replenishment count j 

The supervision data is hereinafter also referred to as minimum stock data. j 
40 The general operation of the copying machine supervision device 2, in accordance with a first embodiment of the j 
present invention, is shown in the flowchart Fig. 7. 

As represented by the step S1 1 , the copying machine supervision device 2 is configured to monitor for a predeter- 
mined minimum amount of stock (supervision data) on site with the photocopying machine 1 , as a threshold for detecting 
an out-of-stock state. For instance, at step S11, the CPU 42 is initialized to enable the copying machine supervision 
45 device 2 to detect when a consumable Hem stock falls below a certain amount The minimum amount of stock is calculated 
by the host computer 4, as is described in greater detail below. The minimum amount of stock or supervision data is 
transmitted to the copying machine supervision device 2 from the host computer 4 and stored in the RAM 45 of the 
copying machine supervision device 2. 

In step S1 2, a judgment is made to determine whether or not use data has been received from the copying machine 
so 1 by the copying machine supervision device 2. If the use data supplied has been received, then the process moves to 
step S1 3. In step SI 3, use data indicating the number of sheets used by each paper supply cassette, and supervision 
data, specifically paper stock data for each size, stored in the RAM 45, are updated by the CPU 42 based upon the data 
received from the copier 1 . 

In step S14, the stock data updated in step S13 are compared with the values of the minimum amount of stock 
55 stored previously in the RAM 45 in step S1 1 . If the paper stock data for any one of the paper sizes is less than the \ 
minimum amount of stock for the corresponding paper size then the process moves to step S1 9. If the paper stock data f 
is more than the minimum amount of stock for the corresponding paper size then the process moves to step S15. j 

In step S15, a judgment is made to determine whether or not a toner empty signal has been received from the \ 
copying machine 1 . If a toner empty signal has been received from the copying machine 1 then the process moves to \ 
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step S16. In step S16, a toner replenishment count stored in the RAM 45 is incremented upward, and corresponding 
toner cartridge stock data is also updated. In step S1 7, the toner cartridge stock data updated in step SI 6 are compared 
with the threshold value of the minimum amount of stock for the toner cartridges, set in step S11. H, in step S17, it is 
determined that the stock data for the toner cartridges is less than the minimum amount of stock then the process moves 

5 to step S1 9. If, in step S17, it is determined that the stock data for the toner cartridges is greater than the threshold value 
corresponding to the minimum amount of stock then the process moves to step S18. 

In step S 1 8, a judgment is made to determine whether or not the current time, obtained from the dock IC 46, indicates 
that a predetermined time interval has passed and that a regular communication with the host computer 4 is necessary 
or not If it is determined that a regular communication is necessary, then the process moves to step S19. In step S19. 

10 the host computer 4 is called via the NCU 43 and the modem 47. When a line has been connected to the host computer 
4 in step S 1 9, various operating data for the copying machine 1 are sent to the host computer 4 in step S20. At this time, 
consumable item use data such as the number of sheets used for each paper supply cassette, and the toner replenish- 
ment count held in the RAM 45, are sent to the host computer 4. In step S21 , a judgment is made to determine whether 
or not a reset signal has been received from the host computer 4. If a reset signal has been received from the host 

is computer 4 then the process moves to step S22. In step S22, data indicating the number of sheets used for each paper 
supply cassette, and the toner replenishment count, held in the RAM 45, are re-initialized and the values previously set 
in step S1 1 are replaced or updated. In step S23, communication with the host computer 4 ceases. The process then 
moves to step S24 and other operations are performed. 

In the first embodiment, the host computer 4 performs actions based on a flow chart as shown in Rg. 8. 

20 In step S31 , a determination is made as to whether or not a communication has been made from one of the copying 
machine supervision devices 2. If contact has been made from one copying machine supervision device 2, then the 
process moves to step S32. In step S32, the use data and stock data for the copying machine 1 which have been sent 
from the copying machine supervision device 2 are received. In step S33, the stock data and the use data from the 
corresponding copying machine 1 are updated in the copying machine supervision data base maintained in the storage 

25 device 57, based on the use data and stock data from the copying machine 1 which were received in step S32. 

In step S34, average use data for the copying machine 1 are calculated based on the use data which was updated 
in step S33. Fa example, the average number of sheets used per day a, for each paper size is calculated based on the 
number of sheets of paper supplied from each paper supply cassette during the period from the previous communication 
to the present communication. The average use data a, can be calculated as a simple average from the time the copying 

30 machine 1 was installed, or can also be calculated as a most up-to-date moving average for a prescribed period. Further, 
the average number of days between replacement of the toner cartridge is found based on the toner replenishment count 
In step S35 the time when stocks will be exhausted is estimated based on the average use data calculated in step 
S35 and the stock data updated in step S33. For example, the stock data for each copying machine are supervised by 
personnel operating the host computer and monitoring the copying machine supervision data base constructed and 

35 maintained in the storage device 57. The host computer 4 is suited for usage in a maintenance center or dispatch center 
from where shipments of supplies, such a toner and paper, are delivered. Further, the dispatch center, upon observing 
that a toner overflow condition exists can dispatch a repairman, if the photocopying machine user cannot correct the 
condition. The information in the database allows personnel at the dispatch center to easily respond to the data compiled 
in the database and deliver paper and toner in accordance with the information in the database. After a delivery is sent 

40 to a site, the delivered amounts are added to the current stock amounts in the database. In this case the construction 
is such that when paper or toner are delivered from the dispatch center, for example, the delivered amounts are input 
by an operator and are automatically added to the stock amounts stored in memory in the host computer 4. The con- 
sumable item stock amounts in the copying machine supervision database are updated based on the use data sent from 
the copying machine supervision device 2. Furthermore, it is possible to estimate how many days the current amount 

45 of stock will be exhausted, based on the average use data calculated in step S34. 

In step S36, required minimum amounts of stock and appropriate amounts of stock for the corresponding copying 
machine 1 are calculated based on the average use data calculated in step S34. ff the out-of-stock time estimated in 
step S35 or the date the user puts in an order is taken as the expected delivery date, then there is a time lag T, between 
the expected delivery date and the actual delivery date (the date the supply order is actually received). Therefore the 

so user must always have an amount of at least the minimum amount of stock based on the average use data and 
the time lag fa the particular copying machine 1. Fa example, taking paper as the consumable item, 
(minimum amount of stock S min ) = (average number of sheets used a) x (time lag T,) . Here, rf the actual defivery is 
performed on the day following the expected delivery date, and assuming that there are no deliveries on Saturday or 
Sunday, then if the expected delivery date is a Friday but the shipment is received the following Monday, then the time 

55 lag T| will be three days. Therefore, for paper of which the number of sheets used on average per day by the copying 
machine 1 is 500 sheets, the minimum amount of stock S,™ = 500x3= 1500 sheets. Further, if a minimum amount of 
stock for the user is known, it is possible to determine the number of days between expected delivery dates on which 
the consumable item is regularly delivered, based on the minimum amount of stock and the average use data found in 
step S34. It is then possible to determine an appropriate amount of stock Sp required until the next regular defivery, 
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based on the delivery interval, the average use data and the total amount of stock. In this case the following calculation 
can be performed: (appropriate amount of stock Sp ) = (average amount used a) x (delivery interval k) + (minimum 
amount of stock S min ). Thus in the abovementioned example, if the delivery interval k =7, then the appropriate amount 
of stock will be S p = 500 x 7 + 1500 = 5000 sheets . 

5 In step S37 the stock data in the database in the host computer 4 transmitted from the supervision device 2 currently 
in communication with the host computer 4 is displayed on the CRT 55. In step S38 a judgment is made to whether or 
not to reset the stock data stored in the supervision device 2, replacing the stock data currently in the supervision device 
2 with the value of the minimum amount of stock calculated in step S36. If the minimum amount of stock needs to be 
reset then the process moves to step S39. In step S39 the minimum amount of stock calculated in step S36 is sent to 

10 the copying machine supervision device 2 currently in communication with the host computer 4 via the communications 
line 3. 

. In step S40, a judgment is made to determine whether or not to reset the consumable item use data for the copying 
machine supervision device 2 which is currently communicating. If the consumable item use data are to be reset then 
the process moves to S41 . In step S41 a reset signal is sent to the copying machine supervision device which is currently 
is communicating. In step S42, communication with the copying machine supervision device 2 which is communicating 
ceases. 

In step S43 a delivery plan is formulated based on the out-of-stock time calculated in step S35. Here, the amount 
of consumable item to be delivered is determined based on the appropriate amount of stock calculated in step S36, and 
a delivery list is formed. In step S44, consumable item delivery commands are issued to the dispatch center, for example, 

20 based on the delivery plan list formed in step S43. Other operations are performed in step S45. 

Figs. 9a, 9b and 9c show operating information screens for a copying machine 1, displayed on the CRT 55 and 
produced in response to step S37 in Fig. 8. Fig. 9(a) is an example diagram of an operating information screen 61 which 
displays operating data for the copying machine 1 . The upper level of the operating information screen 61 includes a 
user display area 62 which shows the location of the copying machine 1 . Below the user display area 62 is a machine 

25 type display area 63 which indicates information such as the type of the copying machine 1 . Below the machine type 
display area 63 is an operating data display area 64 which indicates the most recent time that data were received, the 
total number of copying actions and the maintenance count for example. Further, information selection buttons 65 are 
provided in the operating data display area 64, and it is possible to display more detailed operating data by selecting 
the information selection buttons 65 on the screen. For example, if a "Status Information** button from the information 

30 selection buttons 65 in Fig. 9(a) is selected, then the Status Information screen 66 shown in Fig. 9(b) will be displayed. 
The Status Information screen 66 has an Information Display area 67 which displays status information such as the 
number of times the developer 9 has become empty of toner, the number of times toner has overflowed in the cleaning 
unit 1 1 , the average number of sheets when the developer 9 has become empty of toner, and the average number of 
sheets when the cleaner unit 1 1 has overflowed with toner, and a reset selection button 68 for displaying a reset screen. 

35 The status information displayed in the Information Display area 67 indicates the toner use data, and this is updated 
based on the use data sent from the copying machine supervision device 2 during communication. If the Reset Selection 
button 68 is selected on the screen, then a Reset Button Display screen 69 as shown in Fig. 9(c) is displayed. The Reset 
Button Display screen 69 displays an Empty Count Reset button 70 and an Overflow Count Reset button 71. If the tone 
Empty Count Reset or toner Overflow Count Reset button are selected in the Reset Button Display screen 69, then a 

40 reset signal is sent to the copying machine supervision device 2 in communication with the host computer 4. The amount 
of toner consumed can be found based on the number of times the developer 9 has become empty of toner, and the 
number of times the cleaner has overflowed with toner, but it is also possible to calculate the amount of toner consumed 
simply by counting only the number of times the developer 9 has become empty. Further, it is also possible to have a 
construction in which step S40 is omitted and a reset signal is automatically sent during communication. In this case, 

45 the number of times the developer has become empty of toner, held in the RAM 45 of the copying machine supervision 
device 2, will always be reset during regular communicationa The number of times the toner has become empty in the 
copying machine 1 , which information is held in the storage unit 57 of the host computer 4, is the most up-to-date toner 
replenishment count sent from the copying machine supervision device 2 during regular communications, and the current 
number in stock can be calculated by subtracting the number of times the developer 9 has become empty of toner from 

so the number of toner cartridges with which the copying machine 1 is normally stocked. For example, if it is assumed that 
the copying machine 1 is normally stocked with four toner cartridges, and if the number of times the developer 9 has 
become empty is four, as communicated by the copying machine 1 during regular communications, then the amount of 
stock remaining on site with the photocopying machine 1 can be considered to be zero. It is therefore possible to formulate 
a delivery plan for delivering cartridges to the user, based on the details displayed in the information display area 67 

55 after regular communications. 

By selecting the Count Information button from the information selection button 65 in the operating information 
screen 61 shown in Fig. 9a it is possible to display a Paper Stock Information screen 81 as shown in Fig. 1 0. The Paper 
Stock Information screen 81 displays the number of sheets used by the corresponding copying machine 1 and the current 
amount of stock, in a No. Of Sheets Used area 82 and a Stock Amount area 83. The use data indicated in the Naof 
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Sheets Used area 82 and the Stock Amount area 83 are updated to the most up-to-date use data in step S33 (Fig. 8). 
Further, an Expected Delivery Date area 84 indicates the out-of-stock time calculated in step S35. Furthermore, a Deliv- 
ery Schedule Settings button 85 is provided at the top right of the Paper Stock Information screen 81. 

If the Delivery Schedule Settings button 85 in the Paper Stock Information screen 81 in Fig. 10 is selected then a 

5 delivery condition setting screen 91 shown in Fig. 1 1 is displayed. The Delivery Schedule Settings screen 91 is provided 
with a Min. Amount of Stock area 92, an Appropriate Amount of Stock area 93, a Delivery Interval area 94 and a Delivery 
Time Lag area 95. The Min. Amount of Stock area 92 displays the minimum amount of stock for each size, calculated 
in step S36. The "Appropriate Amount of Stock" area 93 displays the appropriate amount of stock for each size of paper, 
calculated in step S36. The "Delivery interval" area 94 displays the delivery interval indicating the interval between the 

10 expected delivery dates for each size of paper. The "Delivery Time Lag" area 95 indicates the maximum time lag between 
the expected del ivery date and the actual delivery date. For instance, the expected delivery date may be the date replace- 
ment stock is ordered or shipped out and the anticipated delivery date is the actual delivery date or the date the shipment 
is received. By setting this maximum time lag, the minimum amount of stock is calculated in step S36 and is displayed 
in the minimum amount of stock area 92. Once the delivery time lag interval has been set the appropriate amount of 

is stock may be calculated in step S36, and the values in the appropriate amount of stock area 93 are automatically deter- 
mined by the host computer 4. 

A description has been given with respect to the f irst embodiment where stock supervision of paper was performed 
based on data indicating the number of sheets used for each size of paper. It is also possible to calculate the average 
toner replenishment interval based on the toner replenishment count monitored by the copying machine supervision 

20 device 2, and to formulate a toner cartridge delivery plan based thereupon. 

In the imaging device according to the present invention, consumable item stock data and use data are supervised 
by a copying machine supervision device such that a determination can be made about the approach of an out-of-stock 
state by comparing the stock data with a predetermined value, and the current stock data and the use data sent to a 
host computer from the copying supervision device. Thus even though the host computer does not continuously super- 

25 vise the imaging device stock data, it is possible to use the host computer to determine when stocks for the imaging 
device will be exhausted. It is therefore possible to reduce downtime due to stocks of consumable items in the imaging 
device becoming exhausted. It is further possible to reduce the stock supervision responsibility of users or maintenance 
personnel since there is no need for the user to perform excessive stock supervision. 

If a minimum amount of stock, calculated based on the consumable item stock data and the use data, is used as 

30 the threshold for the copying machine supervision device, then it is possible for stock supervision by the user to be kept 
to a minimum. , 

Further, with the imaging device supervision system according to the present invention, a plurality of imaging devices 
are connectable to a single host computer via telephone lines, or network lines and if the consumable item stock data 
for any of the imaging devices drops below a prescribed threshold, communications are initiated with the host computer 

35 and the stock data and use data are transmitted. It is therefore not necessary for the host computer to perform consum- 
able item stock supervision for each imaging device continuously. With a system in which the out-of-stock time for con- 
sumable items in each imaging device is estimated by the host computer, it is possible to perform relatively accurate 
stock supervision by means of communications, even if the amount of consumable item used by the imaging device 
exceeds the estimated amount, and it is thus possible to reduce the downtime. 

40 If the host computer is constructed such that it calculates the minimum amount of stock based on the consumable 
item stock data and use data, and sets the minimum amount of stock as the threshold in the out-of-stock detection unit, 
then it is possible to perform accurate stock supervision based on the most up-to-date use data. 

Further, if the host computer has a construction in which there is provided a delivery command function which 
formulates a delivery plan for the consumable items based on the stock data and the use data for the imaging device, 

45 it is possible to formulate an appropriate delivery plan based on the stock data and use data from each imaging device. 

SECOND EMBODIMENT 

It should be understood that various functions and configurations are possible of the present invention. Several 
so alternate embodiments of the present invention are also described herein as examples thereof. 

For instance, in a second embodiment, as shown in Figs. 12 through Fig. 14, the copying machine supervision 
device 2 is configured to perform similar functions using Slightly different actions than described with respect to Figs. 7 
and 8. * 

In step S111 , a judgment is made to determine whether or not data have been received from the copying machine 
55 1 indicating the number of sheets of paper supplied. If data indicating the number of sheets supplied from each of the 
paper supply cassettes 14, 15, 15 and 17 have been received by the copying machine supervision device 2, then the 
process moves to step S1 1 2. In step S1 1 2, the data indicating the number of sheets used for each paper supply cassette 
in the copying machine 1 , held in RAM 45, are updated based on the data indicating the number of sheets of paper used 
by the photocopying machine 1. 
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In step S113, a judgment is made to determine whether or not a toner exhausted signal (herein after toner-empty 
signal) has been received from the copying machine 1. If a toner-empty signal has been received from the copying 
machine 1 then the process moves to step S 11 4. In step S1 1 4, the toner replacement count for the copying machine 1 , 
held in RAM 45. is incr merited. In step S 1 1 5, the host computer 4 is communicated with via the NCU 43 and the modem 

5 47. When, in step S1 1 5. communication with the host computer 4 has been established, in step S1 1 6 the toner replen- 
ishment count and data indicating the number of sheets used, and the like, held in RAM 45. are sent to the host computer 
4. In step Sn 7. a judgment is made to determine whether or not a reset sigial has been received from the host computer 
4. If a reset signal has been received from the host computer 4 then the process moves to step S1 18. In step Si 1 8, the 
toner replenishment count and data indicating the number of sheets used, held in RAM 45, are re-initialized. In step 

io S1 1 9, communication with the host computer 4 is terminated and the process then moves to step S1 20. 

In step S120, a judgment is made to determine whether or not the current tee in the clock IC 46 indicates that a 
regular communication is necessary. If it is determined that a regular communication is necessary, then the process 
moves to step S121 . In step S121 . the host computer 4 is called via the NCU 43 and the modem 47 in the same way 
as in step S115. When, in step S121, communication with the host computer 4 has been established, in step S122 

is various items of operating data for the copying machine 1 are sent to the host computer 4. At this time consumable item 
use data such as data indicating the number of sheets used, held in RAM 45, are sent to the host computer 4. In step 
S1 23, a judgment is made to determine whether or not a reset signal has been received from the host computer 4. If a 
reset signal has been received from the host computer 4 then the process moves to step Si 24. In step S124 the data 
indicating the number of sheets used, held in RAM 45, are initialized. In step S1 25, communication with the host computer 

20 4 is terminated. The process then moves to step S126. Other processes are performed in step S126. 

In the second embodiment, the host computer 4 performs actions based on the flow chart as shown in Fig. 13. 
In step S131 , a judgment is made to determine whether or not a communication has been made from the copying 
machine supervision device 2. For instance, if there has been a telephone call from, or communications link established 
with the copying machine supervision device 2 then the process moves to step S132. In step S132, operating data from 

25 the copying machine 1 is sent from the operating machine supervision device 2 to the host computer 4. In step S133, 
the stock data and use data for the corresponding copying machine 1 in the copying machine supervision data base in 
the storage device 57 are updated based on the operating data for the copying machine 1 which were received in step 
S132. In step S134, consumable item average use data are calculated based on the consumable item stock data for 
the copying machine 1 and the use data, updated in step S133. For example, if the present communication with the 

30 copying machine supervision device 2 is a regular communication then data indicating the number of sheets supplied 
from each paper supply cassette in the copying machine 1 are sent as consumable item use data. It is therefore possible 
fa the host computer 4 to calculate the number of sheets used on average per day for each paper size based on the 
use data from the previous communication and the use data from the present communication. The average use data 
can be calculated as a simple average from the time the copying machine 1 was installed, or can be calculated as a 

35 most up-to-date moving average for a prescribed period. Further, if communication has been performed due to the need 
for toner replenishment, the average number of days between replacement of the toner cartridge is found based on the 
toner replenishment count sent from the copying machine supervision device 2. 

In step S135, the time when stocks will be exhausted is estimated based on the average use data calculated in step 
S134 and the stock data updated in step S133. For example, the amounts of stock for each copying machine 1 are 

40 supervised by means of a copying machine database which is maintained in the storage device 57 of the host computer 
4, and in conjunction with a system in the dispatch center which delivers paper and toner, current stocks are supervised 
by adding the delivered amounts to the amounts in stock. The construction in this case is such that the delivered amounts 
are input by an operator when paper or toner are delivered from the dispatch center, for example, and the amounts are 
automatically added to the amounts in stock. Further, since the consumable item stock amounts in the copying machine 

45 supervision data base are updated based on the use data sent from each copying machine supervision device 2, it is 
possible to estimate after how many days current stocks will be exhausted, based on the average use data calculated 
in step S134. In step S136, consumable item stock data in the copying machine supervision database are displayed on 
the CRT 55. 

In step S137, a judgment is made to determine whether or not to reset the consumable item use data held in the 
so RAM 45 of the copying machine supervision device 2 with which communications are currently being performed. If the 
consumable item use data held in the copying machine supervision device 2 with which communications are currently 
being performed is to be reset then the process moves to step S1 38. In step S1 38. a reset signal is sent to the copying 
machine supervision device 2 with which communications are currently being performed. In step S139. communication 
with the copying machine supervision device 2 are terminated. 
55 In step S1 40. a judgment is made to determine whether or not to set delivery conditions based on the time at which 
stocks will be exhausted, calculated in step S1 35. If delivery schedule settings are to be made, then the process moves 
to step S141. In step S141, a minimum stock amount (threshold) for performing automatic delivery, and a maximum 
stock amount when items have been supplied, are set based on the delivery interval. 



11 

3NSDOCID: <EP 071 5221 A1J_> 



EP 0 715 221 A1 



In step S1 42, a consumable item delivery plan is formulated for the user of the copying machine 1 . Here, in order 
that stocks held by the user should not become exhausted, the predicted day when stocks of the consumable item in 
the copying machine 1 will drop below a certain value is estimated, and a delivery plan list is formed such that consumable 
items are delivered by maintenance personnel before that day. In step S143, a consumable item delivery command is 
5 issued to the dispatch center or the like, based on the delivery plan list formed in step S142. Other processes are 
performed in step S144. 

The operation information screen on the CRT 55 in step S136, is generally the same as that shown in Figs. 9a, 9b 
and 9c, and described above with respect to the first embodiment. 

As was indicated above, the amount of toner consumed can be found based on the number of times the developer 

10 9 has become empty of toner, and the number of times the cleaner has overflowed with toner, but it is also possible to 
calculate the amount of toner consumed simply by counting the number of times the toner has become empty. Further, 
it is also possible to have a construction in which step Si 40 is omitted and a reset signal is automatically sent during 
communication. In this case, the number of times the toner has become empty, held in the RAM 45 of the copying 
machine supervision device 2, will always be reset during regular communications. The number of times the toner has 

15 become empty in the copying machine 1 , which information is held in the storage unit 57 of the host computer 4, is the 
most up-to-date toner replenishment count sent from the copying machine supervision device 2 during regular commu- 
nications, and the current number in stock can be calculated by subtracting the number of times the toner has become 
mpty from the number of toner cartridges with which the copying machine 1 is normally stocked. For example, if it is 
assumed that the copying machine 1 is normally stocked with four toner cartridges, and if the number of times the toner 

20 has become empty is four, as communicated by the copying machine 1 to the supervision device 2 and from the super- 
vision device 2 to the host computer 4 during regular communications, then the amount of stock with the user can be 
considered to be zero. It is therefore possible to formulate a delivery plan for delivering cartridges to the user, based on 
the details displayed in the information display area 67 in Fig. 9c after regular communications with the supervision 
device 2. 

25 In step S1 41 , the current stock of supplies at the photocopying machine site is determined for each size paper used 
in the photocopying machine 1 . rf supplies are low and re-stocking of supplies is necessary, the host computer 4 can 
determine the amount of each size of paper that needs to be delivered based upon the information in the database in 
the host computer 4 and displayed on the operating information screen 61 in Fig. 9(a). By selecting the count information 
button from the information selection button 65 on the operating information screen 61 . the paper supervision information 

30 screen as shown in Rg. 10 can be displayed. The paper supervision information screen 81 displays the number of sheets 
used and the current stock in the corresponding copying machine 1 , in a number of sheets used area 82 and a current 
stock amount area 83. The use data shown in the number of sheets used area 82 and the stock amount area 83 are 
updated in step S133 to the most up-to-date use data. Further, an expected delivery date area 84 indicates the time at 
which stocks will be exhausted, calculated in step S1 35. 

35 If Delivery Schedule Settings button 85, which is located at the top right of the Paper Supervision Information screen 
81 in Rg. 10 is selected, then a Delivery Schedule Setting screen 191 is displayed on the CRT 55, as shown in Rg. 14. 
The screen shown in Rg. 14 is slightly different that the screen shown in Fig. 1 1 described with respect to the first 
embodiment. The Delivery Schedule Setting screen 191 in Rg. 14 has an Order Trigger area 192 which displays a 
threshold used to determine whether or not it is necessary for a delivery of supplies to be made. If the stock on the site 

40 of the photocopying machine 1 falls below the threshold value, then a delivery is needed. Numeric values inputted into 
a Item Supply Time Stock Amount area 1 93 indicate a maximum amount of stock which is to be supplied. An Appropriate 
Amount of Stock area 194 displays a determined appropriate amount of stock which should be delivered to the site of 
the photocopying machine. The value in the area 194 is determined based on the expected deGvery date, the value in 
a Delivery Interval area 195 and other values. 

45 Average use data for each paper size in the copying machine 1 are calculated from the use data transmitted during 
regular communications, and by preselecting the data in the Defivery Interval area 85 on the intervals when deliveries 
are made from the dispatch center. It is possible to calculate and set automatically the appropriate amount of stock in 
the Appropriate Amount of Stock area 194 based on the delivery interval 195 and the calculated average use data. 
Considering the time lag between a delivery command being sent to the dispatch center, for example, and the time 

so the consumable item is actually delivered to the user, the amount which is thought to be used during this interval by the 
user is set as the threshold in the order trigger area 192. The maximum amount of stock when items have been supplied 
is determined based on the appropriate amount of stock, and is set in the area 194. ft is assumed that the amount of 
stock held by the user on the expected delivery date will be approximately the same amount as the threshold set in the 
order trigger area 1 92. Thus a command is issued to have a delivery on the expected delivery date with an order amount 

55 equal to the threshold value in the Order Trigger area 1 92. subtracted from the maximum amount of stock set in the area 
193. 

In this way it is possfctfe for the host computer 4 to supervise amounts of stock of paper of each size and of toner 
cartridges in each copying machine 1 , and therefore delivery orders can be issued efficiently. 
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In Fig. 12, the copying machine supervision device 2 is constructed such that it performs communication with the 
host computer when a toner-empty signal is received from the copying machine 1 , but it is also possible to have a 
construction in which step S115 through step S119 in Fig. 12 are omitted, and the toner replenishment count is also 
sent during regular communications. 
5 With the imaging device supervision system according to the present invention, the time at which stocks will be 
exhausted is estimated based on consumable item stock data and use data for an imaging device, and it is therefore 
possible to formulate an appropriate consumable item delivery plan before stocks of the consumable item in each imaging 
device are exhausted. 

10 THIRD EMBODIMENT 

•Y 

In a third embodiment, the copying machine supervision device 2 is configured to perform the operation actions as 
shown in Fig. 15. In step S21 1 a judgment is made to determine whether or not data indicating the number of sheets 
used from each paper supply cassette have been received from the copying machine T. If data indicating the number 
is of sheets used from each paper supply cassette have been received from the copying machine 1 then the process moves 
to step S212. In step S212, the data indicating the number of sheets used from each paper supply cassette, held in 
RAM 45, are updated. 

In step S213, a judgment is made to determine whether or not a toner-empty signal has been received from the 
copying machine 1 . ff a toner-empty signal has been received then the process moves to step S214. In step S214, the 

20 tone replenishment count held in RAM 45 is incremented. 

In step S215. a judgment is made to determine whether or not the current time indicated by the clock IC 46 is a 
regular communication time. If rt is a regular communication time then the process moves to step S21 6. In step S21 6, 
communications are performed with the host computer 4 via the NCU 43, the modem 47 and the telecommunications 
line 3 or a network line or the like. In step S21 7, various operating data for the copying machine which are held in the 

25 RAM 45 are sent to the host computer 4. The data transmitted from the supervision device 2 to the host computer 4 
includes use data such as the number of sheets used from each paper supply cassette, and the toner replenishment 
count In step S218, a judgment is made to determine whether or not a reset signal has been received from the host 
computer 4. If a reset signal has been received from the host computer 4 then the process moves to step S21 9. In step 
S219, the data indicating the number of sheets used from each paper supply cassette, and the toner replenishment 

30 count, held in the RAM 45, are reset In step S220, communication with the host computer 4 is terminated. The process 
then moves to step S221 , where other processes are performed. 

A description wiQ now be given, using the flow chart in Fig. 1 6, of the actions of the host computer 4 when there is 
a communication from the copying machine supervision device 2. 

In step S231 a judgment is made to determine whether or not there has been a communication from the copying 

35 machine supervision device 2. If there has been a communication from the copying machine supervision 2 then the 
process moves step S232. In step S232, various items of operating data for the copying machine 1 which have been 
sent from the operating machine supervision device 2 are received. In step S233, use data compiled in the copying 
machine supervision database stored and maintained in the storage device 57 are updated based upon the number of 
sheets used from each paper supply cassette, and the toner replenishment count etc., from the various data received 

40 jn step S232. At the same time,; the current consumable item stock data for the corresponding copying machine 1 are 
also updated. In step S234, average use data are calculated based on the consumable item use data which were updated 
in step S233. For example, the average number of sheets used per day, a, for each paper size is calculated based on 
the data indicating the number of sheets used from each paper supply cassette from the time of the previous commu- 
nication to the time of the present communication. The average number of sheets used, a, can be calculated as a simple 

45 average from the time the copying machine 1 was installed or can also be calculated as a most up-to-date moving 
average for a set period. For the toner replenishment count, the average number of days between toner replenishment 
is calculated based on the dates on which toner-empty signals were generated. 

In step S235, the time at which stocks of the consumable item in the corresponding copying machine 1 will be 
exhausted is estimated based on the average use data calculated in step S234 and the stock data updated in step S233. 

so For example, the amounts of stock for each copying machine 1 are maintained in a copying machine supervision data 
base which is stored and maintained in the storage device 57 of the host computer 4. Personnel at a dispatch center, 
in response to information in the database, have supplies delivered when needed. The host computer 4 then adds the 
delivered stock amounts to the known current stock amounts, thus updating the amounts to reflect the delivered stocks. 
In this case the construction is such that when paper or toner are delivered from the dispatch center, for example, the 

55 delivered amounts are input by an operator and are automatically added to the stock amounts. Further, the consumable 
item stock amounts in the copying machine supervision database are updated based on the use data sent from the 
copying machine supervision device 2, and it is thus possible to estimate after how many days the current amount of 
stock will be exhausted, based on the average use data calculated in step S234. 
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In step S236, required minimum amounts of stock and appropriate amounts of stock for the corresponding copying 
machine 1 are calculated based on the average use data calculated in step S234. If the out-of-stock time estimated in 
step S235 or the date the user puts in an order is taken as the expected delivery date, then there is a time lag T, between 
the expected delivery date and the actual delivery date. Therefore the user must always have an amount of at least the 

5 minimum amount of stock S^ n based on the average use data and the time lag for the copying machine 1 . For example, 
taking paper as the consumable item, (minimum amount of stock S mjn ) = (average number of sheets used a) x (time lag 
T 1 . Here, if actual delivery is on the day following the expected delivery date, and assuming that there are no deliveries 
on Saturday or Sunday, then if the expected delivery date is a Friday then the actual delivery date will be a Monday, and 
the time lag T t will be three days. Therefore for paper of which the number of sheets used on average per day by the 

io copying machine 1 is 500 sheets, the minimum amount of stock S^ = 500 x 3 = 1500 sheets. Further, if a minimum 
amount of stock for the user is set. it is possible to determine the number of days between expected delivery dates on 
which the consumable item is regularly delivered, based on the minimum amount of stock and the average use data 
found in step S234. It is then possible to determine an appropriate amount of stock required until the next regular 
delivery, based on the delivery interval, the average use data and the minimum amount of stock. In this case the following 

is calculation can be performed: (appropriate amount of stock Sp ) = (average number of sheets used a) x (delivery interval 
k) + (minimum amount of stock Smjn). Thus in the abovementioned example, if the delivery interval k = 7, then the 
appropriate amount of stock will be S p = 500 x 7 +.1 500 = 5000 sheets . 

In step S237 the stock data for the copying machine 1 , based on the copying machine supervision data base in the 
storage device 57, are displayed via the CRT 55. In step S238 a judgment is made to determine whether or not to reset 

20 the consumable item use data which are stored in the copying machine supervision device 2 which is currently commu- 
nicating. This judgment decides whether or not to wait for the operator of the host computer to make an input onto the 
screen, using the stock data display screen displayed in step S237, and then perform a reset. If the consumable Hern 
use data are to be reset then the process moves to step S239. In step S239, a reset signal which resets the consumable 
item use data such as the number of sheets used from each paper supply cassette and the toner replenishment count, 

25 is sent to the copying machine supervision device 2 which is currently performing communications. In step S240, com- 
munication with the copying machine supervision device 2 ceases. 

In step S241 a plan for delivering a consumable item to the user is formulated based on the average use data 
calculated in step S234, the time at which stocks of the consumable item will be exhausted, calculated in step S235. 
and the appropriate amount of stock, calculated in step S236, for example. In step S242 delivery commands are issued 

30 to the dispatch center, for example, based on the delivery plan formulated in step S241 . Other operations are performed 
in step S243. 

Figs. 9a. 9b and 9c show operating information screens for the copying machine 1 in accordance with the third 
embodiment, as produced in step S237 in Fig 16. Figs. 9a, 9b and 9c have already been descrbed with Vespect to the 
first embodiment, and are applicable to the third embodiment. 

35 in the third embodiment, the amount of toner consumed can be found based on the number of times the developer 
9 has become empty of toner, and the number of times the cleaner 1 1 has overflowed with toner, but it is also possible 
to calculate the amount of toner consumed simply by counting the number of times the toner has become empty. Further, 
it is also possible to omit step S238, thereby sending a reset signal whenever a communication is performed. In this 
case, the toner replenishment count held in the RAM 45 of the copying machine supervision device 2 will always be 

40 reset during regular communications. The number of times the toner has become empty in the copying machine 1 , which 
information is held in the storage unit 57 of the host computer 4, is the most up-to-date toner replenishment count sent 
from the copying machine supervision device 2 during regular cx>rnmunications. Thus the current number in stock can 
be calculated by subtracting the number of times the toner has become empty from the number of toner cartridges with 
which the copying machine 1 is normally stocked. 

45 

FOURTH EMBODIMENT 

In a fourth embodiment, the copying machine supervision device 2 performs actions generally the same as those 
shown in Fig. 15 and described above with respect to the third embodiment 

so However, the action of the host computer 4 when it has been contacted by the copying machine supervision device 
2 operates as explained using the flow chart in Rg. 17. 

In step S331 a judgment is made to determine whether or not there has been a communication from the copying 
machine supervision device 2. If there has been a communication from the copying machine supervision 2 then the 
process moves step S332. In step S332, various items of operating data for the copying machine 1 which have been 

55 sent from the operating machine supervision device 2 are received. In step S333. use data in the copying machine 
supervision database which has been set in the storage device 57 are updated based on consumable item use data 
such as the data indicating the number of sheets used from each paper supply cassette, and the toner replenishment 
count from the various items of operating data received in step S332. At the same time, the current consumable item 
stock data for the corresponding copying machine 1 are also updated. In step S334, stock data for the copying machine 
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1 with which communication is currently being performed are displayed using the CRT 55, based on the data base in 
the storage unit 57. In step S335, a judgment is made to d termine whether or not to reset the consumable item use 
data stored in the copying machine supervision device 2 with which communications are currently being performed. In 
this decision it is determined whether or not to wait for the operator of the host computer to make an input onto the 

5 screen, using the stock data display screen displayed in step S334, and perform a reset If a reset is to be performed 
then the process moves to step S336. In step S336, a reset signal which resets consumable item use data, here the 
data indicating the number of sheets used from each paper supply cassette and the toner replenishment count, is sent 
to the copying machine supervision device 2 with which communication is currently being performed. 

Figs. 9a, 9b and 9c show the operating information screen for a copying machine 1 , as would be indicated in response 

10 to step S334 in Fig. 17. 

As with the preceding embodiment, the amount of toner consumed can be found based on the number of times the 
cleaner 9 has become empty of toner, and the number of times the toner has overflowed in the cleaner 11, and the 
amount of toner consumed can be calculated simply by counting the number of times the toner has become empty. 
Further, it is also possible to have a construction in which step S335 is omitted and a reset signal is automatically sent 

is during communication. In this case, the number of times the toner has become empty, held in the RAM 45 of the copying 
machine supervision device 2, will always be reset during regular communications. The number of times the toner has 
become empty in the copying machine 1 , which information is held in the storage unit 57 of the host computer 4, is the 
most up-to-date toner replenishment count sent from the copying machine supervision device 2 during regular commu- 
nications, and the current number of toner cartridges in stock can be calculated by subtracting the number of times the 

20 toner has become empty from the number of toner cartridges with which the copying machine 1 is normally stocked. 
For example, if it is assumed that the copying machine 1 is normally stocked with four toner cartridges, and if the number 
of times the toner has become empty is four, as communicated by the copying machine 1 during regular communications, 
then the amount of stock with the user can be considered to be zero. 

With the imaging device supervision system according to the present invention, consumable item stock data which 

25 are supervised by a stock supervision unit are updated based on consumable item use data for an imaging device, and 
it is therefore possible to perform accurate consumable item stock supervision. 

If the imaging device is provided with a communications control unit which communicates with a host computer 
which is connected via a line, it is possble to send consumable item use data for the imaging device from the use data 
supervision unit to the host computer via the line, and it is therefore possible for the host computer to perform consumable 

30 item stock supervision for each imaging device, and it is possible for stocks of consumable items to be recognized 
accurately by the host computer. It is therefore possible for the host computer to formulate a plan for delivering consum- 
able items to the user, and it is thus possible for downtime of the imaging device to be reduced accurately. 

With a construction in which the communications control unit provided in the imaging device communicates regularly 
with the host computer, it is possible for consumable item use data to be sent to the host computer using the regular 

35 communications, and it is thus possible to supervise accurately the consumable item stock data for each imaging device. 
With a construction in which toner use data are supervised based on toner-empty signals issued by the imaging 
device, it is possible to supervise accurately stocks of toner cartridges, which are one of the consumable items in an 
imaging device, and it is thus possible to reduce the downtime of the imaging device. 

Various details of the invention may be changed without departing from its spirit nor its scope. Furthermore, the 

40 foregoing description of the embodiments according to the present invention is provided for the purpose of illustration 
only, and not for the purpose of limiting the invention as defined by the appended claims and their equivalents. 

Claims 

45 1 . An imaging device supervision system comprising: an imaging device (1 ) having associated therewith a supply (12) 
of consumable items; 

a stock supervision device (2) electronically connected to said imaging device (1), said stock supervision device (2) 
being configured to electronically store stock data relating to said supply (12) of consumable items and said stock 
supervision device (2) being configured to update said stock data based on use data transmitted from said imaging 
so - device (1) to said stock supervision device (2); and 

a stock estimating device (4) connected to said stock supervision device (2), said stock estimating device (4) con- 
figured to estimate a time interval in which said supply (12) of consumable items of said imaging device (1) becomes 
exhausted in response to communications with said stock supervision device (2). 

55 2. The imaging device supervision system as in claim 1 

wherein said stock supervision device (2) is connected to at least one sensor (14a, 15a, 16a, 17a) within said imaging 
device (1 ) which monitors paper usage within said imaging device (1 ). 
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3. The imaging device supervision system as in claim 1 or 2, 

wherein said imaging device is a photocopying machine (1) and said stock supervision device (2) is connected to 
at least one sensor (34) within said photocopying machine (1) which monitors for a toner empty condition. 

5 4. The imaging device supervision system as in any of claims 1 to 3, 

wherein said imaging device is a photocopying machine (1) and said stock supervision device (2) is connected to 
a controller (31) within said imaging device (1). 

5. The imaging device supervision system as in any of claims 1 to 4, 

10 wherein said stock estimating device is a host computer (4) having electronic communication means (3) connectaWe 
with a plurality of said supervision devices (2). 

6. The imaging device supervision system as in claim 5, 

wherein said host computer (4) calculates average use data for said imaging device (1), based on said use data, 
is and estimates the time at which stocks of the consumable items will be exhausted, based on said stock data and 
said average use data. 

7. The imaging device supervision system as in claim 5 or 6, 

wherein said supervision device (2) communicates at predetermined time intervals with said host computer (4). 

20 

8. The imaging device supervision system as in any of claims 5 to 7, 

wherein said supervision device (2) transmits to said host computer (4) a paper supply count for each size of paper 
in said imaging device (1). 

25 9. The imaging device supervision system as in any of claims 5 to 8, 

wherein said supervision device (2) initiates communications with said host computer (4) in response to a prede- 
termined variation in said use data. 

10. The imaging device supervision system as in claim 9, 

30 wherein said supervision device (2) communicates with said host computer (4) in response to a toner-empty signal 
from said imaging device (2). 

1 1 . The imaging device supervision system as in any of claims 5 to 1 0, 

wherein said host computer (4) is configured to calculate a delivery stock order of consumable items to add to said 
35 supply of consumable items in response to data transmitted from said supervision device to said host computer (4). 

1 2. An imaging device supervision system comprising: 
an imaging device (1); 

a supervision device (2) in electronic communication with said imaging device (1 ), said supervision device (2) being 
40 configured to electronically store stock data and use data, 

said supervision device (2) updating said stock data in response to said use data being transmitted from said imaging 
device (1); 

a host computer (4) in electronic communication with said supervision device (2), wherein said supervision device 
(2) being configured to compare said use data with said stock data and communicate with said host computer (4) 
45 in response to the comparison between said use data and said stock data and transmit said use data to said host 
computer (4); 

13. The imaging device supervision system as in claim 10 or 12, 

wherein said stock data includes a threshold value representing a minimum amount of stock calculated based on 
so previous use data. 

14. The imaging device supervision system as in claim 10 or 12, 

wherein said host computer (4) calculates average use data based upon said use data, 
said host computer (4) calculates an estimated amount of consumable items used between a current date and an 
55 expected delivery date based upon said average use data, and 

said host computer (4) calculates a required minimum amount of stock based on a time lag between said expected 
delivery date and the real delivery date, and calculates an appropriate amount of stock based on said minimum 
amount of stock and said estimated amount of consumable items used. " 
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1 5. The imaging device supervision system as in claim 1 0 or 1 2, 

wherein said host computer (4) includes a display means which displays said stock data. 

1 6. A method for monitoring supplies of consumable items used by an imaging device (1) comprising the steps of: 

s providing an imaging device with means (14a, 15a, 16a, 1 7a, 34) for sensing paper usage and toner usage and a 
supply (1 2) of paper proximate the imaging device (1 ); transmitting use data indicating paper usage to a supervision 
device (2) from the imaging device (1); 

transmitting use data from the supervision device (2) to a host computer (4), the host computer (4) maintaining a 
database having information about the supply of paper proximate the imaging device; 
10 calculating the amount of paper remaining proximate the imaging device (1) in response to the host computer (4) 
receiving transmitted use data from the supervision device (2); 
determining whether more paper is needed proximate the imaging device (1 ); 

calculating the amount of supplies needed to maintain a continuous supply of paper and toner proximate the imaging 
device (1) to avoid downtime. 

15 

1 7. A method as set forth in claim 1 6 further comprising the step of displaying the use data and the calculated information 
on a display monitor. 

18. A method for monitoring supplies of consumable items used by an imaging device (1) comprising the steps of: 

20 providing an imaging device (1) with means (14a, 15a, 16a, 17a, 34) for sensing paper usage and toner usage and 
a supply (12) of paper and toner proximate the imaging device (1); 

transmitting use data indicating paper usage and toner usage to a supervision device (2) from the imaging device 

0); 

transmitting use data from the supervision device (2) to a host computer (4), the host computer (4) maintaining a 
25 database having information about the supply of paper and toner proximate the imaging device (1); 

calculating the amount of supplies remaining proximate the imaging device (1 ) in response to the host computer (4) 

receiving transmitted use data from the supervision device (2); 

determining whether more supplies are needed proximate the imaging device (1); 

calculating the amount of supplies needed to maintain a continuous supply of paper and toner proximate the imaging 
30 device (1) to avoid downtima 

1 9. A method as set forth in claim 1 8 further comprising the step of displaying the use data and the calculated information 
on a display monitor. 
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